To decrease the filling-time of positrons into PETRA single bunches of high intensity must be delivered from the DESY-Synchrotron. Therefore the linac injects positrons into an intermediate storage ring PIA, where the particles have to be accumulated and compressed in bunch-length to match the DESY-bucket. A two cavity system, operating on different frequencies was developed and shall be described here. One of these cavities, resonating at the low frequency of 10.4 MHz needs a very strong capacitive load of about 680 pF to keep it at a small volume. This capacity is achieved by coaxial rings, welded to the inner conductor of the resonator. The second cavity resonates at 125 MHz and operates on a pulsed mode for the final bunch compression. It is a reentrant coaxial resonator with a high shunt impedance. During the injection into the PIA-ring the high Q-value must be loaded down by a PIN-switch, to avoid selfbunching into different buckets.
(first harmonic). At least 150 of the injected 3 GHz linac bunches will be captured and damped down to a bunch length of about 80 cm. After accumulation of about 15 mA circulating current, the second cavity operated at 125 MHz (12th harmonic) is switched on and it compresses the bunch to a length of nearly 22 cm, so that the bunch can be accepted by the synchrotron. The radiofrequency systems for PIA are described in this paper.
Description and Design of the System A peak voltage of about 25 kV is necessary for the cw-driven 10.4 MHz system. The limited installation space in the ring of 1800 mm length and 500 mm diameter made it necessary to develop a strong capacitively loaded coaxial resonator ( fig. 1) The impedance was calculated to be Rp/Q,=106.6 n and the unloaded quality factor should be QO= 10 600. So the shunt impedance is R =02/2PC=1. dissipation is about 200 W, so that for beam stability the cavity can be detuned capacitively without damaging the tube. In grid-grounded amplifiers with strong coupling between anode-and cathode-circuit a detuning of the anode-circuit influences the grid-circuit, too. Therefore the drive amplifier has to be protected. This is done by a three-port circulator, so that both the final and the drive stage can be operated in cwmode, as it may be necessary to study beam instabilities or in case of pulser malfunction. 
